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PURPOSE: The method and 
apparatus for detecting motion 
vector are provided to reduce the 
amount of calculation compared 
with when determining the motion 
vector using a conventional method 
such as a complete block matching 
algorithm or a simplified search 
algorithm. 

CONSTITUTION: The apparatus for 
detecting motion vector divides a 
search frame into a plurality of 
blocks including a set of block to 
which the motion vector is 
determined. The processed set of 
block includes a neighboring 
processed block neighboring to the 
search block. A horizontal vector 
and a vertical vector indicate 
vectors the y component and x 
component of which are 0. When a 
X-vector indicates a vector most similar to the horizontal vector and a Y-vector 
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indicates a vector most similar to the vertical vector, a X-vector and a Y-vector 
of motion vectors in the processed neighboring block are selected to determine 
one candidate motion vector of candidate vectors including the X-vector, the Y- 
vector and the 0-vector. When a predicted block corresponding to the 
determined candidate motion vector indicates a block within a reference frame 
displaced by the candidate motion vector in the search block, if distortion 
between the search block and the predicted block corresponding to the 
candidate motion vector is smaller than a predetermined threshold value, the 
candidate motion vector is determined to be the motion vector of the search 
block. If the distortion is not smaller than the predetermined threshold value, the 
motion vector of the search block is determined using the complete search block 
matching method. 
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& =S§ xHEi£! o]g M^Hl g^gj ^ EH § AlgSKM S# £Js°J &^ Hai^CHI 5 US M^°1 
^EHM &a°S/d g*!EJ ™E\D[ 1§§ xHElE! M^^J Ajl^S S^5fb ^ JH°1 S 

5^ ^ HBIIS0I U¥Hl ( XHEI9 AHMte 1^ 0|^8^ xHE|£! °JS M^M 

SK&CK 01 (a) X-^EHfer 4^ s*!Ei2F 3h§ ^AF§[ ^EHM, Y-^EH^ 4^ ^EHSJ- J[& 

™E\m u . xheis °js m^°j ^ehm e x-^ei» y-^iehs ^moi x-^eh y-^eh 

sj o ^E\m ii^afb sesi °s ^lEHee »is6hq. (b) sbsi m& ^ehs m m& s^is' ^ eh 6^ 

US 1^§5K31 (c) M^£J EH Oil ^§5fb 0j|^@ M^OI^h CHI AH °M = ^ EH 

iicH!£j LH°] M^M ^ CLH , mm 3} ^ EH Oil ^§6fe 0j|^@ ^ 

—I SH^Ol 91^39 ™§ CCHOil^ ~£ ^EHM §>^ M^o| ^ EH ^ HISSHO 

:>i^S£! £^ fiC[ 2H^0I *|X| CCH Oil ^ §^ DHS ^Si AlgSKH §so| -x. 

^EHM ^S&P. 



£ 1^ £ »S2| tttg*!» ^Al Oil Oil If^ e^J^J ^]EH Si §fl£| M^£ 
£ 2fe £ 1S| ^ EH Si M^°i £UHI^ M^l£ 

£ 3B £ Oil Oil OUAi^i Oil EH S# M^^J ^AHlH^ M^SE 

<£2°l ^SV^Oil Qi§! > 
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^ g^iS ^!EHS SX|6^ SxlOil M^°J 0|^ M^M^J M^iS 

^ehm A\mm^^m g^s «iehs isafb chi §5-0, s# §xioii 
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m^m^9] dips s^f§ ^ 910. naigje ^p^a^ g# aj^^ qxib g^o 

^ ±i§!£IB 2^5H0^ m QI0|Ej°l gJOl &g6| BJOUIIQ 0|>!£ ^81 Him TV (HDTV) XOI2| &S| 
□ SQ. ZldiU 2^ XH^°I ^^4= 0^8 §h§£]CH 2i°a^ xH^ CH^S S6H Bt 

g gj°j ci xi m chi oi Ei m 2^8pi ¥j 6H ah ~ 2^ QioiEi2j a a g^sf^u mo\t= mm 4- SiCf 
□se g« ?ig goii s^i^ vsst aib^ , sb^ g^ J\^m &ms\tz moi^ain ^ 

slf 2lg(hybr id coding techn ique)0| MEIfe 5101 D\S sit^B 5!^^ °^X1 2iP. 

CH^SI SK>IMeiE ?ISg LU¥^ g^gj S§ DPCMCdi f ferent ial pulse code modulation), 0i 

a^ DCKdiscrete cosine transform), OCT 3|I4^°I g£X r l}2f VLC(variable length coding) D\^m A r g 
^ Cf . g*!gj S§ DPCM^ 0I2 SIH H3|gJ AfO|0||AHS| g^gJM ^SSHQ SM2\ S 

- - ~M(mot ion f low) Oil CD-EI SXH^I HBilgJM Oil §!XH°J M3lgJ:Qr 3 2 M Ml^ff ^ Af0|2J XT 
0IS U P LH ^ QI^£i^(SEfe 0IIBI£!£)« £S£6 r fe jlfgOIP. 

OlffH. S^IS sa DPCM QlOiaa BS 9£ QIOIP B°l 82^ 01^(redundancies)g SOI^U Xil>|8|- 

^ ocTfe m mmzi a xi m s& cixim, one mo\ s x 8 if^°i mm ami m ahimsi 31 

4= QIOIP^ B*BD. 01 }|*j^ Chen^l PrattSI Scene Adaptive Coder, IEEE Transactions on 
Communications. C0M-32, No. 3, pp. 225232(March 1984) ^Oil 3|^£JCH 9JLQ . 321 l= h e B§ 214= Ql 
OIPS g> k XrlPI . XIZ1XO ^3H^ ^ VLC^ XHdl§[o^Mi 2^ Q|0IP2| gJOl l§5|o^ o^^^ 

DAI §^B, MS OPCMuilAH^ ^XH ^aigJIQf 012 H51lgJ BH| gS|gJ§ 3j0il 2IB6F01 

0IS_HE||g Ell 01 El Oil AH SXH^ H£l|gJ QIOIPM OII^ElCL 0I2HJ0I 0||*@ g£!gjg 012 HBilgJIlF S 
XH ±iaig°l tf^M^I ^^(displacement)© CrEfm^ 2xF^j ^EH^ 31^^ 4 s SICK 

^^°i §^ oil ah ei mx]\9\ &9\m ?§6fb Qi «j &j ai M§£ib as e smb dhs 
^^£I^oick DHij ^naieoii cc^s. ^xh°i Hai^'^ j\\2\ M^^^ cmcH^cc §■ 

^ M^^l 3^1^ 8x8Hl 32x32 ArOIOICK SXH ^^I^JLH^I M^Oll CH§I e^l^ 1 ^iEHS 

iiSSPI ^I6H. ^XH ±fBj|gJ°i 012 ^aigjLHSj ^u^o^ =i ekah g«o|| ^ai-g p 

± ^H°l « M M^M ^l^eiOil ^A^ 21^01 ^S^ICK SXH H^I^HJ M^IU 012 

Hai^^i g ^ LH ^ a ^^i^oj SMa o!5 H y on £121. 

chi en fe^^i A^^icL nam m^^ 1 ^eh^ ssjoii 21 sh e^i m^hi 5j^th2j 

Oily fe^S SOlb S^IS UEftHCK M^B CH2| M^Oil ^g6fe Jl^m 

i^ii biintiHs (m, &2 ohs) 31 <y- aoi aohxm or chi a bf ^aizi xh^is ^i 

an oh^ mm xnai ^xm (^rXixcn srg 4=21 xnapis 6\^?\\o\Ji mo.mn sa. 

^ ^1 Oil AH J|^§! ^2 DHS ^x|2J 3[£§l 2I<^^ ffH^Oil 3&2I m± 2H^ ir^jB B 

^^^1 ^H£I^S0l Hie^EISlD. (J. R. Jaine^i Displacement Measurement and Its App I icat ion in 
Inter frame Image Coding, IEEE Transactions of Communicaions C0M-29, No. 12, pp. 1799- 
1808(December 1981 )m S£K) 

3£icf. oim <a$:mm mm mnz\mms ^i^^ni 6fh?iichs ^ aixiei oissi ^&§i ^°i 
^^2i s^lhoiiah mxwm mz\& mzs sxisioi 20 g^isoi sxhichi ssa^u ^hcni 

d^l u^dmi- m^xH^ B^8I M^I°'0I M^XieilO|>f (translat \or\)m %LQ. 0\2\ ^B ^SOIIAH 

b ^'^2J HSil^CHIAH ^ CF4- ^H°| g^lgj ^EiMM 4 s 2iCl ^81 el M^°J 

-xioi wiQH^ 01^8^ M^M°J g^gj ^EH2I ^^^31^1 4 9JLJ1, 0\^W g^lgj ^E1S ^§ 
8t^ Ql |2§! 2l^^e ^0|^ Q| Oie^ iUCK 



WtElM, ^^S°l ^ah s^Qji 01^8^ ojS M^M^I s^!9J ^EHS A^^o^MI 

M^^j g^'o. w{ Qj g - oi^ -xioi wig s# SXIM Xilg8^ Q| °!CL 

^ Cr^ M^CHI 01^8^ OJS i^l°| g^g] ^JEHfi ArgS^^Mi M^°1 

M^io, «. Eji - oi^ gxioj ^! £ ^ s# Xilg8fe Q| iUCK 

ao| ^^8PI ^imoi ^ l^g, XHEIE! 01^ Mm°] g^gj ^IEHS A r g&^^ Mi gAh Ai^oj 

if^ i££j|gj LH CH! 51^ M^Hj ^EHfi ^§8fe ^^01 X1ISSJ01 SAD. 01 ^SOilAH^ ir 

^ Haiaoi g^igj ^epi xHe.i^ m^sj Ail sa^fe c r ^ ^H2j m^m^ emu, x^^\B 
mm°\ k\\^>~ mm mmsn oig M^ei xhei3 eis hh s^^ck 

^tl. ^ ^§011 CC^ (a) X-^lEi^ 4^§ ^EH2[ JF§ ^Ah§j- ^E-iOIH Y-^EH^ 4^^ ^jE1£f 

[EH XHdlE! oig g^gj ^ EH § X-^EH2| Y-^EHS <y^j8r01 X-^IEH Y-^ ! EH 

^ o ^EiM staffer ^bhi ^Eiee xiisa^ e.^i; (b) ^e^j ^ehm eoii o\us] 

gxio. bngg ^S6rl= B^i: ^ (c) ^ EH CHI ^gSfe mm M^Hf OII^S 2H^ 

oi ^i^§& ^^^sci- e^igj ^ eh s mm°\ ^eh^ xii^sm sh^oi j\ 

^§9 °^^^C[ ^Xl S^Oil^ &2 i,^ OHS ^Si Mi AH M^^l ^!EHM ^ 

§8[^ B3IM S&elCL 



£ \m s^ais. e ^go| bf^x.^ MAmow mm m?!^ ^eh s# sxihj m^^^i- ouaisjch ^uck 

BXi. ^J^^l ^XH HBIIS^ 0I2 ^21lgJ(CrAI ^8FB , HaiSBf ^ H&lgj)g g^lgj ^Ei 

Si M^(IOO)^ ^2 M^(200)01l gJ^^CL ^Ei S# ( 100)011 AH fe ^. 

^XH xH£l §oi M^^J s^gJ ^'EiM ^Ol ¥|6H 0 ^Ei2| mM mm M^^i xH£|^| BS g^lgj 
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hjehsoi gsjs «ia°i <m§»oii 3aaa. oj^iob/h . xiaa mmm^ g*is taja:?* gga am 
s sioism. xnaa eia s^soig* mm b^oii oiasm sife xnaa bubs aoi&a. 

SWIS/d. g±« B (i. j)°l g^lg BJEH* ggSPI ¥|SH 3 g^Jg ajEI^ MgElfe xHaa 2Jg 

S^SOI E 4011 EAIB01 °iC1. 

e 40ii EAia oiasoi. e saiga 3Ha *bk>i^&3 ^gaoi 20. g eaoi^g * 

3N2| I^g-S ^gaCH g H5llg LH°I saOl^a 421 & iEfOI^ U)£| fis|a 4=fe gg N2& N10I 

□ . oiae g^ naiss a^ geoiiAH ag^ mea »aiaa. cciaAH ia j gg uia 

N2SQ 311 Sg ga i^i CD jfe itaoi^ 4=f, ife *aOI^ U)0)|AH°) ?|xl« UEI^D 

e. b«i bo. j)a sas 83h°i °im mmm m 4?h°i °j§ mm. = a^ #e bo-i i- 
1). his 9121 mm bo. j-D, 2§^ se mm b( r+1 . j-i), si a^ a* b(i-i. j)a ggg <sia 

SS 8^0. j)0l xHSiaH 2iS OH 0IDI 8T3» 2iCL CLhEUH, ggg OIEIS Slfe 

& ah S a 0 | ngigjsi on 9ixi§n3 2ixi aos a a a °js 431 4afe 21a mm & 4* si 

D. 8*101 B(1. 1). B(1, 2) 11 SOI §3)10)1 SI°S «aa PJS B^°l 4>te 4 OlSHi 4^ 91 



□acts. *a ggg sheui i§a g<y< a 4 at *s ggg aiE-ion 4fS8hfe oii^a ga 

aigoi ji^is seiaa HunacK ooiah & maon ggstfe 011 «e mmo\& mm buoiiah bjeh 
^?\m m si naigma sms 3iagcn. 

gsigj sa |3( ioo)(Mi ah t g±« mmm egg hjehoii ggstfe ons=a mm ga 

2HgOI SBIKSQ Sf2B. *S ggg ^ EH « gtij g^2| ggg eilEHS SgStffl, OI^IOIIAH gga 
g2)o, 9i. EHfe as & am a s ( 200)S SSSKM cH°J L300 4T0II fll§@QL H 21 2| 3^. g^gj eij EH 

si s^doo)oiiAHfe as sei>i i!si afasKx as b^i b^(2oo)oii his sum. n mm a 
s &^ b^(2oo)o)iah^ mg a as =ei>i ssoii gsshcn as mm mm ohs sa§ olg5^ 

01 S^°l §i|S ffljEHS SfiefCK 

s gig g-AH as ( 200)0||AHfe Et-oj L300 ^011 g2|gj SHE) 2§ B^(100)0IIAH Hlga gS|°J ffljEI 3 

a jfsoi isi gsia BfjEH g siu« istm. as a^ b^(2oo)oiiah mga gsigj ajEHfe g 
5joj H, a gs B s (100)0] | UM o,^£joh ^xhsi Maigj°i ^^afe mmm, mm ss b(i+i, n s 

o| gxioj wigs g S8fe Qi-AJSSCf. 

e sson/Hfe a^°i g^s ^eh^i^ xHEia ej§ s^°i §sia BiE-ts g s^a^u as g^i 

«^ DHSS A)gS)01 SgaCK [L\ S} AH , as giii B^ OHS 8iS AlgSfg g^s ^§?ia bimSKS 
CO) 3HSS0I aiSQ. =51. g^lOlfe SflPI t!12| 2fg xlXIS^ SSOIIAHfe 3 

if^goi cHg ^saxifeoi, d oi^fez ojg a^soi sAitt g^s ^Eiss y ^hgaoi s^i rag 

Ol □. 

aaeei. b(i. D. ad. 2). Bd. 3), b(2, D, bo, 1) ga soi mm xHaa eis B^SOI 

43H OISI& 1 lIHOIIg g5JS ei!EH Si B^(100)a g^SUI 3f °ffl , §4" «§|°| g^°J 9!|EHg &S g 

^ a^ ohs gfgg Aigsw isi sia. oii« sen mm Bd, 2), Bd, 3), b(2 1) 
bo. i)si g?na s^a xnaa &js s^oi siuas sihsis, ^eh s§ s^doo)s 
43H21 xiaa ejg a^oi stg raa- SA^§^ u 0 ^°g m^m 4=e siei. 

E 28 S56IS, E 1011 OUAia g^iS ^El St B^(100)°l ^AHI& B^E3^ EAI301 SID. xia 

a g^s°i g^jg) ajEH. ^ e 121 as mm b^(2oo)°^¥eh aissit g^g ajE-ig g^jg hjeh 
oiieei ( 1 10)011 gj^aoi xngaci. 01s g^g <*<E\m m xnaa &!g busi g^ig biehm 3iasig 

&JS 9UE1S0I *S si; El g§ 8^(120)011 Sl^aa. 

□ai e 48 gsaie. g^ b(i, j)3i xnai Aigoiig, m±m mm b(i-i, j-doiiah b(nl j-d 

SIAI2I B(i. j ) Oil AH B(i-1. gsigj ^£1601 g5|g "iJEI CHISa ( 1 10)011 HSSO101 EfEI. (j 

&!«h ^Bhoi^oii a&a umii mmm B(i+1. j )chiah b(ni. j)^ixia g^jg aiass sssi^i « 

SH B(i. j - 1 ) CHI AH B(N1. j-1)»|AP1 12SQ (j+1)effl ft^OI^WI S»S B^g2| gs|g ajEiSS 
HS6lr= QlOllte 6(1. j ) CHI AH B(i-1. j )WXI3f Afggg ? = 8ia.) HI a AH gsjg BJE-I 0l|Ea(110)g 

xnaa a^2i gsjg bie-is sm«i usapi 945} (nhd wis a geis ^ixiote} &ek 

013ICHIAH. 4g B«aa eijEig y ggl x ^gOI 0°J «JEIB 3ia3l3, X-^EHfe 4g el- EH 

21 31§ ??Afg[ &!S a«EHg. Y-ajEHfe 4^1 ei|EH2l 3|g SAI& °!g SJ|E)M 3ia^ ttH , *M H|E) g 
§ B^(120)0IIAHfe oig ajE^g g X-si!EH21 Y-«IE)31 S^aCL OIB 9ISH, 9!) a gSfg D(V)fe 
21 31 2|^t V2| x ^g31 y ggfe 1 ttH EFg2| 4^31 SOI §°iaCK 

[4^ 1] 



if a ah . gtfgoi si^ej gsjg BjEHfe 4g his a D\m &ms\h x-bieis s^am, gggoi sich 

oi gsjoi bH EHfe ^xj iHiy^ 3}g °A|S13 Y-SJEIS S^aa. XggOl 0°J g^lg EH OHI CHoHAHg 
g3|£! 4^' 101 S2iail SJgEK 01 gi|g SijE^I 4= S{ aijEHOIES Y-^EHS. g§@ct i=S 

fflja i§ b^(i2o)oiiah xnga x-aiaa Y-^a u o ^ehb sssife ^lEiga ahs^i oiia g 
g 8^d30)oii g^aa. 

e 4S gssis. xnaa gs a^2i 43i ioie (on, g^ a^ b(2. D), xiaa eja b^(b(i, d) 

a gSig siiEH 5IL131 gAIOII X-eiJEia Y-«iEIS ISI 4 2!P. 

oittH. sh^oi ^ 3Ha mm ga xioia uay n. oiia gs b^(i30)ohah^ g^ b^jh g^a ah 
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3Hoj m *=* «ii eh s oil &ssk= Ail 3H2j oil* a mm *m ysi sh^oi assa. ahi :>H2i ^ehm § 

P 5f29 ^£ gsigi ^EPI- §f4» M^°J £jg ^Ei^ S§@0. 01 Oil CLF El- M^HJ 

a ^t\m s§6[^ iif^f sacin gsia *head\ ^2 g±» s^(20o)s ma L300 «oii xiisa 



^ . oil an &w m^030)oiiah^ m± sh^oi s^at thi ™x\ &g >i esas ss ^ah 
dh|! asi oiga^oi e*h mm°\ ^iehs ^sai-b ^2 ^ ^s( 200 )o^ 4^ ^ m 

Sim dal HI3&CK Zl HHh &4| M^(200)0j|AH^ £!s0|| SSSKH 

tttsaas ^eh ^§nf§e ^tssi^i m 3101a. 

£ 3 ft &>£6hS. £ 2011 OIIAIS CHI Si B«(130)2| SO gAIS M£m 0i!A|£jOj »CL 

0IS ^aiS^ ^fiilS Oil a £| ( 132)011 a§j£lte0| f HaigJ DiieE|(132)^ SE 22J <=S «{EI ^§ 
M^( 120)011 AH HISS Ail JH°| ^EiOll g£^0* 0(3 H^IS^I Hi§ M^¥Ei ^ 

X-^EH. Y-*iEH. 0 «1E1 Ail JH°I OII^S f^ Si XHSehQ. Ail J\\2\ 0\\^S M^B ^ 

Ail 9H°I 0|| = @ M^M ^^2f£| 2H^g 3||tf5fe 01IEH 311^1(134)011 gj^gQ. s\±& &m M 
^( 136)011 AHfe m± 2H^0|| &§6l^ ~S *1EHM ^Ei^ <y^8H3 04 3| CHI AH 6j^S <PS 

g^£J ^Ei£f 51^ 2H^g tllZQPI ( 13e)0il gJ§!SCh 

CCfEUH. b|3^l(138)0||AHb SI 4: 2H^j» TH g bimafe PI, ^ot ^ 5|]^oi TH SCf 

^3 «HEim ^ m^oj g xioi ^e]^ nigecK nam a^ s^oii^ ^ 2 ^ e 

Elm £!sm £f2 (200) CHI £j ^ S a 



& 21011 AH m*S 3jxig, M^iOl^ MAiPr S^j- <Ms°j 5|g XfXI& ttH OJS M^HJ g^igj stj 

Ei^ ^?Af^ ^^^01 9M01AH , y yg 0 | § X|£J CH 2i^U UHS0I 4^ SE^ 

e^OIS g^g. wiei^ o wi y cc- ^Ei UXI^ 4^ ^ EH Oil ^A^ 1 " D[^^0\ B£C[ 3di 

— ^ oi e s^oiihr ^EH3^ i,^ mms>\ g^igj ^eh^ i§i ^^soi ^ouh mws>\ y 

SI Alg6^CM ei|EiM CCH Oil 2iCHAH£| X\&&m ^ . 

^ S Ail AH Oil AH ^ & m&0\ m^§} MMOWOU mmMV} ?\^S\?tX\°}, SSXfM^ 016^21 §^ LHgOllAH 

gnie aasi s^ia- g^ig aoiuxi at lhchiah ogfe 4= 5101a. 



^7; ^ w-p/ 
m^m 1 

XHd|& Olg M^°J S^lgl ^Ei* A^ga^OI AJ^O| BJ-AH n^|OIQ|| BVAH ^^Oj -XtOI tHI 

EHS ^§6F^ a o f S2^A|, g^gJ ^lEH^F 1§9 xHEI@ S^£J Ail Eg 5^5^ ^4- 3H2J M^M^ 

i±aiaoi uviii. xisia m^ei Aii^m i,^ mmm oi^a^ mmzi xheiei eis M^g s^a^ 

CM. 

(a) 4^ ^IEH£f 4^^ ^ EH ^ y ah-^ x ^«oi O^J ^EHS ^hBI3IZ2 , X-^Ei^ 4^3 ^ EH 9} 
&A[m ^EHM. Y-^EH^ 4^^l ^ EH Sh ^M§} ^EHg ^Fdl^ ttH , xHdlE' £JS M^^l S!jE| 
m if X-^EHSF Y-^EHg <m§h 6 ^ X -*IEi, Y-^'Ei ^ 0 ^EHM 5^6^ ^&5| ^EHMe XHIgaf 
^ B^il: 

(b) -^e ^ eh n m ^ eh Bim e^i; ^ 

(c) g^^J ^ EH Oil ^§6[b Oil =S M^OI 1,^ M^OIIAH g^igj ^4 EH °}M S h 2 H 

£iia lh^i m^m ^eiij mi , m^hi ^ehoii ^ea^ oii^g mm zi°j sh^oi ^i^ 

§3 eCi 5|M ttHOIIg M^°J ^EHM g-^l g^^J ^Ei^ XilSa^ 3|^§3 g& 

^ su sh^oi 5[xi ttHOiib &s ohs A^gafoi mm°) ^ehs m 

§5f^ B^l 1 
m Site s^lS ^ EH S# . 
S^PS 2 

HI 1 S CHI 2!CHAH. (a) B^jfe: (a1) ■ 2f " Ol- V2| x ^^Hl- y ^^OIH, --' i -i£|. • •» » 

^ zj2^ 2j. oj aaiaom. ^Ei v°i asa d^^ 1 (oi^iah 

s ' )^ §H|^ [[H XH El 9 °JS M^HJ ^Ei ^011 EH5H ^S>^S 

nttBl^z BJU: (a2) xHEIS eiS ^EH g ^1,^01 ^FS ^ 51 X-^EH^ l§6lb B 

?1I : §J (a2) xHEI^i oig M ^oj -x,oi ^i £i g ^^^01 Y-^EH^ l§6fb &31I II 
Si^at^ ^EH Si g^g. 

g ^ 3 

xii 1 son 2AOUH, A^^i ( b ) c4^|^ : (bi) mmvt ~s ^Eioii ^sa^ ou^s m^m ^ zisi 

2H^M >ll^a^ B^ll: §J (b2) 2H^0| i|^2J ^EHS * S ^ EH S XI §6^ &^|g 5t^6Ffe m 
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21^ &B S! a M^M Mf6^ g^S ^ EH Si ^S. 

g^tl 5 

xHdl£! £JS M^°J g*j£J * l EH§ A^gS^OI g& Ajm^j &4| HEil&'Oll ei-ah ssoj g^'S wi 

eim ^§6^ sxi^A-i g*igj ^ eh x-iais mm°\ ahi^s sss^ ^ jhhi mmm^ 
i±aiaoi l^h, xhei^i g^g ahi^^ ^ah S s| oissfe mm°i xnai^i eis m^m sbshm & 

Ane.i& ejs mm^ g^gj ^ehmiu o ^eh e 6*1421 * s g*i°j ^ehs asiatfe m 1 4=B; 

g^S ^ EH CHI 6fg6>fe QH=@ M^OI mmO\\M mst g*|°J *»Ei Bg S2 n^oi 

LH^I M^M 3^1 fJ ffH. M^if EH CHI ^§5[^ Qjl^^i B°l 2H^0| }|^§g 

aa wo\\$= g^jgj ^ehm ba» mmz\ xnsam 3i^gs smvt s 

□ 2H^0| *!AI CCHCHI^ &2 HIS»te 4* Eh 

eei>| ai^oii eaicn ^2 dhs ^soii ^>isfoi b^ m^si msis ^ehm i§ 

6^ te§ SiJSffe g*|£J «±| EH Si §x|. 
S^PS 6 

XHI 5 SOU 910] M . £>0| M 1 ^Bg: xHEI^j M^HJ g*jgj ^EHfi XiSoFfe Xig 4-B; XH§- ^ 

EICHi g^iS ^EHS § xHE|£! B2 g^gj ^EHS £j^6FOj B§ *]EHMM XHIga^ 4^ 

Eh 4^ ^ EH ^ 4^ tH[EH^ y x £j^OI 0£] ^lEHS ^2-13111. X-^IEHfe 4^S ^EH2F D\S 

ojS ^EHS. Y-^EH^z 4^^ ^EH2J- ^hS ^A^el oig ^EHS ^^l^ CEH xHdlS 2Jg M^2J § 
^'EHM m X-^EH2F Y-^EHM ^^SfOI X-^EH, Y-^EH ^ 0 ^EHS Miofb ^EHMg IHIS 

Sfe AH I 2 -e: ^EHM g 6m°| g^gj ^EHS <M^6fe AH I 3 <^i« Si^bz 

g^oi w.^ g ^ gxl . 

7 

Ail 6 HOil SiCHAH . ^^| NOI CCH , HBil^J^ ^SO| N^H^J 1,^ Sl^Sfe ^£fOI 

^ U-^ ^H^ UVIi. AH S 4&8 xH£l£! Mm°\ g^°J ^EH 6HH AH S & ^ (N+1) ^H2J 

ah § ge.i2g e^io, wig s# xh^j 

g^H 8 

XHI 5 HOil 9±OiM , ^Ol ^ah ^^oj xHElE! eiS M^B, g-A" g^g SEAVi ^Ef dF^ 

^& % a i^it a^afe g^oj ^eh si sxi. 

g^ii 9 

^OHAH. ^Ol XHI 3 ^lEHMOil ^B6^ Oil^^! Ifil XHISofe B 

^a ^ eh oil ^§6^ o\\m& mmm ^ zi2j sii^e ^B; ^ sh^oi si^qi ^ 

^'eh^ xisafe ^bi ±mai±= ^eh st 

S^g 10 

XHI 5 SOil 210U-1. ^^1 XHI 1 4^&B: AH S ^BOil AH&S g^°J ^lEHM g AHEI&! ojg M^^i 

wiEHM <y^5FO( ojs ^ EH MM AHI^af^ 4^B; 4=S ^EH2F 4^^' ^EH^ y x 

0! 02] ^ EH M X-^'EHur 4^^ ^EH2f J[S ^M^l e>S ^EHS Y-^IEHb 4=^ ^EH£F JIB 

^Mm ^EH» CLH , AHEIEI eiS ^EHM e X-^EH2f Y-^EHS <Mi«6K)j X-^l 

EH. Y-^EH §J 0 ^EHS 5^6fe ^ EH MM XHIgB^ XHI 2 ^ ^EHS g SfUSI 

g^'S ^EHM ^^6^ XHI 3 4Bi £^6^ g^iS ^EH Si &xl. 

s^ii 11 

XII 10 S CHI SiOiA-i , XHI 3 £1^ ^i EH M CHI ^g5F^ OII^E! I^ii XHIgafe 

e^ah g^pj ^ e ^lEHOii ^eaffe oii^s ^-^r sn^e ah<m-s^ ^e; ^ sh^oi si^qi 

^EHS g^iS ^ EH ^ Aj§6fe 4BI S&ote g^S «|EH Si Sx| 
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